ILLUMINATION STRUCTURE FOR PUSHBUTTON AND ELECTRONIC DE- 
VICE WITH PUSHBUTTON HAVING ILLUMINATION STRUCTURE 



BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention: 

The present invention relates to an illumination structure for a 

pushbutton. 

2. Description of the Related Art: 

Many devices including electronic devices which are required to 

10 be electrically operated have pushbuttons as function keys. Depending on en- 
vironments and conditions in which to use pushbuttons, there are employed il- 
luminated pushbutton switches with a lamp disposed in the switch. For exam- 
ple, illumination structures for pushbuttons are disclosed in Japanese laid-open 
utility model publications Nos. 4-8223, 6-33335, 6-68257, and Japanese laid- 

15 open patent publication 2002-8478. The illumination structure disclosed in 
Japanese laid-open utility model publication No. 4-8223 has a button and a 
protrusion on a lower side thereof which are integrally formed with a sheet. 
The protrusion on the lower side of the button directly presses a membrane 
switch or an electrically conductive contact. Light that is emitted from a light- 

2 o emitting body disposed laterally of the protrusion passes through a diffusion 
plate and illuminates a lower slanted surface of the button. According to the 
illumination structure disclosed in Japanese laid-open utility model publication 
No. 6-33335, a presser disposed on a lower side of a lever-shaped button di- 
rectly presses a click spring into contact with a contact. An LED is disposed 

25 closely to a hinged portion of the lever, and emits light that is applied through a 
curved surface of the lever below the hinged portion into the lever. According 



to the illumination structure disclosed in Japanese laid-open utility model publi- 
cation No. 6-68257, a boss is mounted on a reverse surface of a button and 
constricted downwardly. The tip end of the boss presses a plunger of an illu- 
mination switch with an LED device housed therein, into contact with a contact. 
The illumination structure disclosed in Japanese laid-open patent publication 
No. 2002-8478, a key top has a lower flat surface for directly pressing a dia- 
phragm contact. Light emitted from LEDs which are disposed around the key 
top enters the key top from a flat surface formed on the side of a key flange. 

The above illumination structures, which are arranged such that 
the pushbutton directly presses the switch, are disadvantageous in that they 
are structurally complex and their components are of complicated shape. 

To solve the above problems, there has been employed a sim- 
ple illumination structure in which a light-transmissive soft rubber sheet having 
a presser for pressing a metal sheet contact is disposed over the entire surface 
of the button, and a key top molded of a transparent resin disposed in an open- 
ing of a front case is bonded to the rubber sheet. The key top can press the 
presser, and a side of the presser receives light emitted from light-emitting 
element disposed around the presser to illuminate the key top through the 
presser. 

Fig. 1 of the accompanying drawings is a fragmentary cross- 
sectional view of a first conventional illumination structure for a pushbutton, 
which comprises a combination of a rubber sheet and a key top in an electronic 
device. A pushbutton switch mechanism of the electronic device has key top 
72 molded of a transparent resin, light-transmissive soft rubber sheet 74 cover- 
ing the pushbutton switch in its entirety, metal sheet contact 76, and light- 
emitting elements 77. Key top 72 has a flange engageable with an edge of an 



opening in a front case 71 of the electronic device for sliding movement only 
into the pushbutton switch. Rubber sheet 74 is secured to front case 71 and 
has presser 75 formed on its surface remote from key top 72 in positional 
alignment with key top 72. Key top 72 has a lower surface bonded to the upper 
5 surface of rubber sheet 74. Metal sheet contact 76 is disposed on board 78 at 
a position aligned with presser 75. Light-emitting elements 77 are disposed on 
board 78 in positions around presser 75. 

With the above conventional illumination structure, as shown in 
Fig. 1 , presser 75 formed on rubber sheet 74 for pressing metal sheet contact 

10 76 is of a conical shape whose side surface has a large angle with respect to 
its bottom surface and hence has a small area. Therefore, light emitted from 
light-emitting elements 77 is applied laterally to the side surface of presser 75 
of rubber sheet 74, so that only the side surface of the presser, indicated by the 
reference character D in Fig. 1 , to which light is applied becomes highly illumi- 

15 nated. Fig. 2 of the accompanying drawings is a schematic view of conven- 
tional pushbutton 12 shown in Fig. 1 , as seen from above. Since the area of 
the side surface of the conventional presser as seen from the above is small, 
when the illumination structure is viewed from outside thereof, as shown in Fig. 
2, only the region corresponding to the side surface of the presser, which is 

2 0 shown hatched, provides a highly bright area E. 

Other than the above structure in which the soft rubber sheet is 
bonded to the key top of a transparent resin, there is also employed a pushbut- 
ton illumination structure which uses a key sheet of the film type that comprises 
a thin film filled with a resin, rather than individual key tops. 

2 5 Fig. 3 of the accompanying drawings is a fragmentary cross- 

sectional view of a second conventional illumination structure for a pushbutton, 



3 



which comprises a combination of a rubber sheet and a key sheet in an elec- 
tronic device. A pushbutton switch mechanism of the electronic device has a 
key sheet comprising transparent thin film 82 and light-transmissive filler resin 
83 and covering the pushbutton in its entirety beneath front case 81 , light- 
5 transmissive soft rubber sheet 84 disposed below the key sheet in covering re- 
lation to the overall key sheet, metal sheet contact 86 disposed on board 88, 
and light-emitting elements 87 disposed on board 88. Filler resin 83 of the key 
sheet is filled in a cylindrical shape in film 82 so as to have an upper surface 
projecting into film 82 to push film 82 upwardly within an opening in front case 

10 81 , thus providing a key surface, and a lower surface projecting as presser 85 
from the film surface. Metal sheet contact 86 is disposed in a position aligned 
with presser 85, and light-emitting elements 87 are disposed in positions 
around presser 85. 

With the above conventional illumination structure, too, as 

15 shown in Fig. 3, presser 85 of filler resin 83 for pressing metal sheet contact 86 
is of a conical shape whose side surface has a large angle with respect to its 
bottom surface and hence has a small area. Therefore, light emitted from light- 
emitting elements 87 is applied laterally to rubber sheet 84 on the side surface 
of presser 85 of filler resin 83, so that only rubber sheet 85 on the side surface 

2 0 of the presser, indicated by the reference character F in FIG. 3, to which light is 
applied becomes highly illuminated. Consequently, when the illumination struc- 
ture is viewed from outside thereof, as shown in Fig. 2, only the region corre- 
sponding to the side surface of the presser, which is shown hatched, provides 
a highly bright area E in a partial round pattern. 

2 5 SUMMARY OF THE INVENTION 
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It is an object of the present invention to provide an illumination 
structure for a pushbutton which is capable of making the pushbutton highly il- 
luminated uniformly, rather than highly illuminated partially, and an electronic 
device having such a pushbutton. 
5 According to the present invention, an illumination structure for a 

pushbutton which operates as a function button in an electronic device, com- 
prises a pushbutton switch mechanism having a board incorporating an elec- 
tronic circuit thereon, a metal sheet contact disposed on the board, a light- 
transmissive pushbutton disposed in an opening defined in a casing of the 

10 electronic device for being pressed from outside, the light-transmissive 

pushbutton having an outer button and a presser connected to the outer button 
and disposed closer to the board for contacting the metal sheet contact, and a 
light-emitting element disposed on the board around the presser for applying 
light to a side surface of the presser, the presser having a conical shape having 

15 an upper surface as a bottom surface substantially aligned with a lower surface 
of the button and a vertex for contacting the metal sheet contact. 

The button of the pushbutton may comprise a key top molded of 
a transparent resin and having a flange engageable with an edge of the open- 
ing in the casing for sliding movement only into the pushbutton switch, and the 

20 presser comprises a light-transmissive rubber sheet secured to the casing and 
covering the pushbutton in its entirety in the casing and having a protrusion 
projecting remotely from the button in positional alignment with the button, the 
lower surface of the button being bonded to the upper surface of the presser. 

The pushbutton may comprise a transparent thin film secured to 

25 the casing in covering relation to an interior space in the casing, a light- 
transmissive filler resin, and a light-transmissive soft rubber sheet secured to 
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the casing in covering relation to the interior space in the casing beneath the 
filler resin, the filler resin being filled in the film so as to have an upper surface 
projecting into the film to push the film upwardly within the opening in the cas- 
ing, the upper surface and the film jointly serving as the button, and a lower 
surface projecting from the button and cooperating with the rubber sheet in 
forming the presser, the film and the filler resin jointly serving as a key sheet 
which provides interconnected individual buttons, the film having an upper sur- 
face bonded to a lower surface of the casing, and a lower surface bonded to an 
upper surface of the rubber sheet. 

The button may have a cylindrical shape and the presser may 
have a substantially conical shape. Alternatively, the button may have a pris- 
matic shape and the presser may have a substantially pyramidal shape. 

According to the present invention, an electronic device has an 
illuminated pushbutton and an illuminating structure for the illuminated pushbut- 
ton, the illuminating structure comprising an illumination structure described 
above. The electronic device may be used as a cellular phone unit. 

According to the present invention, an electronic device has one 
or more pushbuttons which can be made illuminated by light-emitting elements 
disposed in the electronic device. The pushbutton has a presser for pressing a 
button contact, the presser being of a convex shape having a large taper angle 
to allow a side surface thereof to have a large area, so that the button can be 
illuminated uniformly when viewed from above. 

The above and other objects, features, and advantages of the 
present invention will become apparent from the following description based on 
the accompanying drawings which illustrate preferred embodiments of the pre- 
sent invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a fragmentary cross-sectional view of a first conven- 
tional illumination structure for a pushbutton, which comprises a combination of 
a rubber sheet and a key top in an electronic device; 

Fig. 2 is a schematic view of conventional pushbutton 12 shown 
in Fig. 1 , as seen from above; 

Fig. 3 is a fragmentary cross-sectional view of a second conven- 
tional illumination structure for a pushbutton, which comprises a combination of 
a rubber sheet and a key sheet in an electronic device; 

Fig. 4A is a plan view of an electronic device according to an 
embodiment of the present invention; 

Fig. 4B is a side elevational view of the electronic device accord- 
ing to the embodiment of the present invention; 

Fig. 4C is a bottom view of the electronic device according to the 
embodiment of the present invention; 

Fig. 5 is a fragmentary cross-sectional view taken along line X - 
X of Fig. 4A, showing an illumination structure for a pushbutton, which com- 
prises a combination of a rubber sheet and a key top in an electronic device 
according to a first embodiment of the present invention; 

Fig. 6 is a schematic view of the pushbutton according to the 
first embodiment shown in Fig. 5, as seen from above; and 

Fig. 7 is a fragmentary cross-sectional view taken along line X - 
X of Fig. 4A, showing an illumination structure for a pushbutton, which com- 
prises a combination of a rubber sheet and a key sheet in an electronic device 
according to a second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Embodiments of the present invention will be described below. 
Fig. 4A is a plan view of an electronic device according to an embodiment of 
the present invention, Fig. 4B is a side elevational view of the electronic device 
according to the embodiment of the present invention, and Fig. 4C is a bottom 
5 view of the electronic device according to the embodiment of the present inven- 
tion. In the embodiments, a cellular phone unit will be described as the elec- 
tronic device. However, the present invention is not limited to such a cellular 
phone unit, but may be applied to all electronic devices which need illuminated 
pushbuttons. 

1 o Electronic device 1 0 has a casing comprising front case 1 3 and 

rear case 14 which are fastened to each other by a plurality of screws 15. 
Front case 13 supports thereon display panel 16 and one or more illuminated 
pushbuttons 12. illuminated pushbuttons 12 can be lighted when necessary for 
the user to confirm information such as numerals or the like displayed on 
15 pushbuttons 1 2 even in a dark room. 

Fig. 5 is a fragmentary cross-sectional view taken along line X - 
X of Fig. 4A, showing an illumination structure for a pushbutton, which com- 
prises a combination of a rubber sheet and a key top in an electronic device 
according to a first embodiment of the present invention. A pushbutton switch 

2 0 mechanism of the electronic device has key top 22 molded of a transparent 

resin and having a flange engageable with an edge of an opening in front case 
21 of the electronic device for sliding movement only into the pushbutton 
switch, light-transmissive soft rubber sheet 24 covering the pushbutton switch 
in its entirety, board 28 incorporating an electronic circuit thereon, metal sheet 
25 contact 26 comprising a thin metal sheet pressed to a dome shape and dis- 
posed on board 28 in a position aligned with presser 25, and light-emitting ele- 



ments 27 disposed on board 28 in positions around presser 25. Rubber sheet 
24 is secured to front case 21 and has presser 25 formed on its surface remote 
from key top 22 in positional alignment with key top 22. Key top 22 has a lower 
surface bonded to the upper surface of rubber sheet 24. 

With the electronic device according to the first embodiment, as 
shown in Fig. 5, presser 25 formed on rubber sheet 24 for pressing metal sheet 
contact 26 is of a conical shape whose side surface is inclined at a small angle 
with respect to its bottom surface and hence has a large area. Therefore, light 
emitted from light-emitting elements 27 is applied laterally to the side surface of 
presser 25 of rubber sheet 24, so that the entire side surface of presser 25, in- 
dicated by the reference character A in Fig. 5, to which light is applied becomes 
highly illuminated. Fig. 6 is a schematic view of pushbutton 1 2 according to he 
first embodiment shown in Fig. 5, as seen from above. Since the area of the 
side surface of the presser according to the first embodiment as seen from the 
above is large, when the illumination structure is viewed from outside thereof, 
as shown in Fig. 6, the overall pushbutton, which is shown hatched, provides a 
highly bright area B. 

The present invention is also applicable to a pushbutton illumi- 
nation structure having a film-type key sheet comprising a thin film filled with a 
resin, rather than individual key tops, in addition to the above structure in which 
the soft rubber sheet is bonded to the key top molded of the transparent resin. 

Fig. 7 is a fragmentary cross-sectional view taken along line X - 
X of Fig. 4A, showing an illumination structure for a pushbutton, which com- 
prises a combination of a rubber sheet and a key sheet in an electronic device 
according to a second embodiment of the present invention. A pushbutton 
switch mechanism of the electronic device has a key sheet comprising trans- 
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parent thin film 32 and light-transmissive filler resin 33 and covering the 
pushbutton area in its entirety beneath front case 31 , light-transmissive soft 
rubber sheet 34 disposed below the key sheet in covering relation to the overall 
key sheet, board 38 incorporating an electronic circuit thereon, metal sheet 
5 contact 36 comprising a thin metal sheet pressed to a dome shape and dis- 
posed on board 38, and light-emitting elements 37 disposed on board 38. Filler 
resin 33 of the key sheet is filled in film 32 so as to have an upper surface pro- 
jecting in a cylindrical shape into film 32 to push film 32 upwardly within an 
opening in front case 31 , thus providing a key surface, and a lower surface pro- 

10 jecting as conical presser 35 from the film surface. Metal sheet contact 36 is 
disposed in a position aligned with presser 35, and light-emitting elements 37 
are disposed in positions around presser 35. 

With the electronic device according to the second embodiment, 
too, as shown in Fig. 7, presser 35 formed on filler resin 33 for pressing metal 

15 sheet contact 36 is of a conical shape whose side surface is inclined at a small 
angle with respect to its bottom surface and hence has a large area. There- 
fore, light emitted from light-emitting elements 37 is applied laterally to the side 
surface of rubber sheet 34 which is held against presser 35 of filler resin 33, so 
that the entire side surface of rubber sheet 34 which is held against presser 35 

2 0 of filler resin 33, indicated by the reference character C in Fig. 7, to which light 
is applied becomes highly illuminated. Therefore, when the illumination struc- 
ture is viewed from outside thereof, as shown in Fig. 6, the overall pushbutton, 
which is shown hatched, provides a highly bright area B. 

While the pushbutton has been described as having a circular 

25 shape, the pushbutton is not limited to such a shape, but may be of a rectangu- 
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lar shape. The pushbutton of a rectangular shape may have a presser having 
a pyramidal shape. 

As described above, the illuminated pushbutton switch accord- 
ing to the present invention is advantageous in that the pushbutton becomes 
uniformly illuminated in its entirety. This is because the side surface of the 
presser or the side surface of the rubber sheet disposed outside of the presser, 
to which light from the light-emitting elements is applied laterally, is of a conical 
shape such that the side surface is inclined at a small angle to the bottom sur- 
face of the presser and has a large area, allowing light from the light-emitting 
elements to be applied to the entire lower side of the pushbutton. 

It is to be understood, however, that although the characteristics 
and advantages of the present invention have been set forth in the foregoing 
description, the disclosure is illustrative only, and changes may be made in the 
arrangement of the parts within the scope of the appended claims. 



